Banksia (Proteaceae) woodlands are one of a number of groundwater dependent ecosystems in southwestern Western Australia that are threatened by groundwater abstraction. In addition to this threat is an ongoing decline in regional water tables due to a drying climate. We used ecological resilience theory to analyse and interpret a long-term vegetation monitoring dataset from a site that has experienced an abstraction-induced acute groundwater drawdown in the late 1980s and early 1990's. Despite reduced plant abundance, all dominant over-and understorey species were still found on all transect plots in which they were recorded predrawdown. This suggests a notional resilience and a strong likelihood of recovery, in the event that pre-drawdown ecohydrological habitat conditions were to return. However, since the drawdown event, the regional water table continued to decline, with the vegetation responding through progressive and uni-directional change in abundance and composition. The change in composition was primarily manifested as a shift towards non-woody, shallowrooted species not dependent on specific hydrological conditions. This slow, progressive change in hydrology associated with reduced rainfall and land use changes has continued to force a transition in the floristics towards an alternative ecohydrological state. Despite the absence of an acute drawdown event, the same progressive floristic response was also observed at two reference sites that were not under the immediate influence of production bores. The challenge for adaptive water resource management will be to enhance the capacity for resilience in these groundwater-dependent ecosystems in a drying environment through appropriate regulation of groundwater abstraction.
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(2) The plant community has fully 'recovered', and has not undergone a transition to an 68 alternative ecohydrological state (sensu Holling, 1973) .
69
Interpretation of these long-term data poses the inherent complication that the post-70 drawdown, 'recovery' phase of the vegetation community at P50 coincided with a regional 71 trend of declining rainfall (and concomitantly, groundwater levels). In an attempt to untangle 72 these two factors, two additional null-hypotheses were tested: Havel (1968) reported that many Swan Coastal Plain species inhabiting damplands and 152 swamps were able to tolerate periods of waterlogging and excessive wetness, while others 153 were able to tolerate moist (but not waterlogged) sites fringing these depressions. These 154 species have proven to be highly susceptible to non-seasonal decreases in soil moisture 155 availability (Havel, 1968) . The Havel categories employed in this study include (A) tree and 156 shrub species tolerant of excessive wetness; (B) tree and shrub species of optimum moist tolerances, but with maximum development on dry sites; and (D) tree and shrub species 159 without clear cut site preference.
160
Hydrological habitat preferences of species for which there were no Havel categories were 161 determined by considering where individual species were found in relation to topography and 162 groundwater depths based on ~17 transects on the Gnangara mound over ~30 years of 163 monitoring.
164
(2) Dodd et al. (1984) and Pate et al. (1984) rooted (> 2 m rooting depth), and thus have the potential to be phreatophytic.
172
Where abundance data were available, species were further classified into life history 173 traits (annual, perennial), life-form (tree, shrub, herb/grass) and endemicity (native or exotic).
174
The Neaves and Yeal data sets were subjected to the same treatment as described above (log 10 (x+1)) and then standardized (by range to 0-1). We then proceeded to decompose the 213 variation in the floristic data set in order to assess the independent and joint effects of the 214 hydrological and climate variables (Anderson and Gribble, 1998, Liu, 1997 were near-average, two heat waves occurred immediately prior to the observed tree deaths. with groundwater pumping (Figure 3 ). Thereafter groundwater recovered (although 246 monitoring was not continuous) to similar levels as those of three nearby bores (PVEG1-3).
247
From the summer of 1998 onwards, however, water levels at the P50 bore were consistently at Neaves.
251
There was an absence of intense, frequent fires during the history of monitoring at all 252 three study sites.
253

Multi-temporal changes in community composition
254
PCoA ordinations for the P50 transect and for the comparison sites, Neaves and Yeal ( Figure   255 4), all display the typical 'arch effect' that occurs when community composition changes Table 1 for species names and correlation coefficients Tables 2 and 3 ). those at P50 and Yeal, were of either 4A (woody genera/shallow roots) or 4B (woody 276 genera/deep roots) type. There is a trend though of plants having a 4A type rooting pattern to be more strongly associated with the early monitoring years, especially at P50 (Table 1) .
There were no evident patterns in floristic changes in terms of life form (Table 1) . between the climatic and hydrological variables (i.e. two groups) due to the strong multi-347 collinearity between the two data sets. Examination of the multicollinearity statistics resulted 348 in the retention of three of the original 36 environmental variables. These were: the 3-year 349 mean highest groundwater level (to serve as a surrogate for 'depth to groundwater'), the 3- of their appearance on the F1 axis is given in Table 4 . The two locally 'extinct' species
357
Astartea fascicularis and Hibbertia spicata were restricted to early survey years which are associated with shallower depths to groundwater, lower maximum summer temperatures and higher rainfall ( Figure 9 ).
360
Decomposition of the variation in the floristic data set amongst the three variables 
386
The data provide evidence, however, that pumping (which has resulted in a greater magnitude 387 and rate of groundwater decline at P50) may have nevertheless altered the pathway of 388 floristic change to one of a threshold response followed by recruitment/regrowth and then 389 further progressive change similar to the reference sites.
390
First, the transects closest to production bores experienced the greatest overall floristic 391 changes (44% at both P50 and Neaves, 500 m and 1 km from the nearest abstraction bores 392 respectively; 26% at Yeal, 14.7 km from the nearest bore) ( Figure 5 spite of a further drastic decline in overall plant abundance; Figure 7 ). There were some 444 changes in the relative proportions of individuals belonging to the various water tolerance,
445
rooting morphology and life history classes (Figure 8 ), however these changes were small.
446
More importantly, all species (apart from the two afore-mentioned) were still found on all 447 transect plots in which they were recorded pre-drawdown. 
475
Groundwater depth, rainfall and temperature significantly explained observed floristic 476 changes at P50 (Figure 9 ). We can therefore reject our last null hypothesis (H 0(4) ). The fact 477 that none of these three drivers on their own significantly explained the floristic variation,
478
suggests that all three components were synergistically implicated in the observed changes. woodland community persists at P50 and continues to respond like the reference sites.
499
Resilience, however, may be site-specific rather than species-specific (Meinzer, 1927 tolerance. The challenge for adaptive water resource management will be to enhance the 519 capacity for resilience in these groundwater-dependent ecosystems in a changing 520 environment through appropriate regulation of groundwater abstraction.
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